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Introduction
Most toothpastes are over the counter products, meaning they can be sold directly to a consumer without a prescription from a health care professional. However, many patients feel unsure of which toothpaste to buy and commonly ask their dentist's advice on which is the best brand to use. Toothpaste companies are constantly introducing new products and variations into the market and employ marketing strategies that may confuse the consumer due to the sheer number of choices available. 1 The Malaysian national guidelines state that information regarding the ingredients and presence or absence of fluoride needs to be clearly stated on the toothpaste packaging. 2 Information regarding ingredients and content is hugely important as it allows the consumer to make an informed purchase. There are many types of toothpastes available on the market and they may or may not contain fluoride, or they may have variations in the type of fluoride used or differing concentrations of fluoride, or they may be manufactured for specific indications, e.g. dentinal hypersensitivity. 3 Lagerweij et al., using information from the World Health Organisation's database, reported that caries prevalence decreased world over, after the implementation of fluoridated toothpaste. 4 In low income countries, where caries prevalence is higher due to more sugar consumption, the suggestions from Lagerweij et al. that state a reduction in caries experience can be achieved by the effective and affordable use of fluoridated toothpaste is particularly important. 4 The list of commercially available toothpastes is exhaustive and purchasing the correct toothpaste can be confusing for the consumer and difficult to advise on by the dentist. As such, an easy to understand guideline that states the specifications and details of all commercially available toothpastes in Malaysia would be beneficial to the greater population. The purpose of this study is to document the various specifications of commercially available toothpastes in Malaysia. Furthermore, this document may also serve the dental community as a guide to recommend specific toothpastes for particular conditions.
Methods
Following approval from the institutional review board of the SEGi University, different toothpastes from various shopping malls and pharmacies were collected. The presence or absence of fluoride, the fluoride content in the toothpaste, the display of fluoride content on the packaging of the toothpaste and toothpaste tube, and specific indications of the toothpaste (if any) were recorded. Additionally, the type of fluoride incorporated in the toothpaste formulation and the place of manufacture was also identified. Toothpastes with specific indications like dentinal hypersensitivity, tooth whitening, toothpastes for pregnant women and smokers, and herbal toothpastes were also noted.
Results
A total of 57 toothpastes, from 24 brands, were collected from shopping markets and pharmacies. Amongst these 12.3% (n = 7) did not state their fluoride content, whereas 15.8% (n = 9) were non-fluoridated and 72% (n = 41) were fluoridated. Table 1 outlines the names of commercially available non-fluoridated toothpastes in Malaysia with their specific indications and details. From a total of 41 fluoridated toothpastes, 80% (n = 33) of toothpastes specified the type of fluoride used in the formulation, and the remaining 20% (n = 8) did not specify the type of fluoride used, but merely mentioned the presence of fluoride. Of the 33 toothpastes that specified the type of fluoride present in the formulation, around 60% (n = 20) had sodium monofluorophosphate and 40% (n = 13) contained sodium fluoride. Only 15 toothpastes stated the parts per million (ppm) of fluoride, with 27% (n = 4) having 1450 ppm of fluoride and 73% (n = 11) having 1000 ppm of fluoride. This study found no fluoridated toothpastes that had a fluoride content of less than 1000 ppm. Table 2 lists the names of commercially available fluoridated toothpastes with their specific indications and details.
Fluoride concentration is usually displayed as parts per million or in percentage by weight by weight (% w/w). of the total fluoridated toothpastes, 17.1% (7 brands) have the concentration displayed in both ppm and % w/w, however 31.7% (13 brands) have the concentration displayed in only % w/w and 22.0% (9 brands) have it displayed in only ppm. Not all toothpastes had printed the ingredient information on the box and tube, with 14.6% (6 brands) not printing the ingredients on the outside box, only on the tube itself. Conversely, 9.8% (4 brands) had printed the ingredients on the tube but did not include the information on the box. Around 12% (n = 7) were used specifically for dentinal hypersensitivity. (Table 3 provides a list of toothpastes available for dentinal hypersensitivity with their active ingredients.) Among the samples collected, 24.6% were manufactured locally in Malaysia, whilst the majority were imported from Thailand (22.8%; n = 13), China (16%; n = 9), India (11%; n = 6), and the United Kingdom (5.3%; n = 3). Around 21% did not specify the country of manufacture.
Discussion
those containing fluoride in the range of 550 ppm or lesser, 1000-1300 ppm, and 1350-1500 ppm. It is hoped that the present study may be useful to a busy dentist or dental hygienist, who may suggest a specific toothpaste for a particular condition or one that addresses a patient's concerns. 5 Toothpastes containing 1350-1500 ppm of fluoride, used twice daily, are the most effective way to prevent dental caries in adults. 5 Children under 3 years old should brush twice daily, with a smear of toothpaste Only one sample was found to have a discrepancy in the fluoride content declared on the packaging and the actual fluoride content in the toothpaste. Benzian et al., highlighted the weak regulations that struggle to control labelling and consumer information, as well as a possible influx of counterfeit low-quality toothpastes. 6 Similarly, the present study also showed discrepancies in the labelling and consumer information on toothpaste tubes and packaging. Some fluoridated toothpastes provided the exact amount of ppm of fluoride present in the formulation, whereas others merely made mention of the presence of fluoride in them. An absence of clear guidelines for packaging and labelling of toothpastes provides an increased chance for counterfeit toothpastes. An investigation by the United States Food and Drug Administration led to the collection of 60,000 tubes of toothpaste from retail outlets and product distributors. 7 Microbiological testing of these counterfeit toothpastes showed the presence of Gram negative rods, including Pseudomonas, Serratia, and Klebsiella. 7 Some of the toothpastes used in the present study were imported from other countries, with the rest manufactured within Malaysia. Unfortunately, due to Malaysia's shared borders there is the possibility that counterfeit toothpastes may enter the market.
Among the 39 fluoridated toothpastes available in the Malaysian market, 62% of them did not mention the concentration of fluoride either on the outer packaging or on the toothpaste tube. This can make it difficult for consumers to make the correct choice for their needs, as high fluoride containing toothpastes (1450 ppm) should only be used in patients with an increased risk of caries.
Toothpastes containing an optimum fluoride concentration of 1000 ppm should be suggested for patients with a moderate risk of caries and for the general population. A guide on the use of fluoride in Malaysia, published by the Malaysian Dental Council, stipulates that dentifrice containers and packaging should clearly display the fluoride concentration, along with its specific indications. 2 Absence of clear labelling of the ppm of fluoride content in 62% of the fluoridated toothpastes studied should be a concern for policy makers. Additionally, very few types of toothpaste had a clear and large print that stated the presence or absence of fluoride, with the majority of the packaging opting for small print. This may present difficulties for patients and clinicians when choosing toothpastes for those with different caries risk.
Some toothpaste brands labelled the presence of fluoride in w/w, rather than the more common unit of ppm. Dentists may be more comfortable to quantify the presence of fluoride when it is expressed in ppm, as universities commonly utilise this unit of measurement in their curriculums. Even though there is significant information available on the Internet regarding the interpretation and conversion of fluoride concentrations of fluoride products, it is unlikely that the general consumer would be educated on this and this further highlights the need for clear guidelines regarding the labelling on toothpaste packaging. 8 Research has also shown that a particular peptide in milk, casein phosphopeptide amorphous calcium phosphate (CPP-ACP), is responsible for reducing demineralisation and increasing remineralisation.
9,10 CPP-ACP is marketed under the RECALDENT™ brand around the world.
9,10 Newer toothpastes with evidence based research are also available for the treatment of dentinal hypersensitivity. 11 These toothpastes are available for use by both the general public and for professional use and some toothpastes purportedly claim to relieve dentinal hypersensitivity instantly.
11
Some of the herbal based, non-fluoridated toothpastes are shown to have antimicrobial properties and can be used as an alternative to synthetic toothpastes. 12 Due to the reported side effects of mucosal ulcerations and circumoral dermatitis with synthetic toothpastes, herbal toothpastes are becoming popular among certain sections of people. 13 Herbal toothpastes contain ingredients including clove, ginger, nutmeg, tea tree oil, cardamom, vitamin C, aloe vera, miswak, natural mint, gooseberry, neem, banyan, and acacia Arabica. 13 Additionally, these toothpastes usually claim to be free of fluoride, which they often use as a marketing tool. 13 As a general rule, use of fluoridated toothpastes is indicated as they are proven to reduce caries risk, unless there is a specific justifiable reason to avoid the use of fluoridated toothpastes.
14 The Authors endeavoured to include a comprehensive list of available toothpastes on the Malaysian market; however they acknowledge they may have missed some versions or brands of toothpastes. The Authors also would like to highlight that they are in no way endorsing any of the products studied.
Conclusions
Due to the sheer number of available toothpastes on the Malaysian market, it is not surprising that both clinicians and patients may find it difficult to choose an appropriate toothpaste for their needs. This study sought to provide a comprehensive list of fluoridated and non-fluoridated toothpastes, as well as toothpastes for specific clinical conditions based on the companies scientific claims. It is hoped that in clinical practice, this document may be used by dental professionals to choose an appropriate toothpaste for their patient's particular condition, based on both scientific evidence and the patient's preference.
